animal MPO gene to provide ultimately the biosynthetic capability for hypochlorite, we needed to evaluate MPO action on the viability of a plant pathogen. We chose Asoeraillus flavus for nonspecific and widely spread virulence (2); it is also of interest as the principal source of the unsurpassed natural carcinogen, aflatoxin (3).
Materials and Methods
Sodium hypochlorite was obtained from Aldrich Chemical Co., Milwaukee, WI, and was quantified spectrophotometrically at 292 nm using the molar absorptivity of 350 M" cm-' (4). H,O, (30%) was from Matheson Coleman & Bell, Not-wood, OH, and was assayed at 230 nm using the molar absorptivity of 67 M" cm" (5) . MPO from human polymorphonuclear leukocytes was obtained from Calbiochem Corp., La Jolla, CA. Culture media were from Campbell Soup Co., Camden, NJ, (V-8 vegetable juice) and from Difco Laboratories, Detroit, Ml. All other chemicals were reagent grade.
A. flavus strain 13, described previously (2), was used in all experiments. Stock cultures were maintained at 30 C on 5% V-8 vegetable juice amended with 2% agar. Spore suspensions consisting of about 550 viable spores/ml in potato dextrose broth (pH 5) were gently stirred for 5-6 hr at 27 C to initiate germination. Suspensions were then diluted with oxidant-free or oxidant-containing broths to final concentrations of 10" to 0.1 M HOCI, 1 Od to 1 .O M H,O,, and about 500 spores/ml. In experiments with MPO, 0.1 unit of MPO/ml was added before dilutions. All broths contained 0.1 M NaCI. Suspensions were incubated for 1.5 hr at 30 C and surviving spores were assessed by counting colony-forming units on potato dextrose-agar (2).
Dimol chemiluminescence of '0, and its enhancement by deuterium oxide were determined with a Packard 3255 liquid scintillation spectrometer equipped with red sensitive RCA 31OOOAN photomultiplier tubes and operating in the singlet mode (6). Reactants, initially separated in the counting chamber, were mixed 17 set after counting began. A Packard 260A ratemeter converted the pulse frequency to an analog signal for display on a chart recorder. Reactants were 7.0 to 14.0 mM H,O,, 3.0 mM HOCI and 0.1 unit of MPO/ml.
All solutions were made with potato dextrose broth containing 0.1 M NaCI. In studies of chemiluminescent enhancement, deuterium oxide was substituted for water. where reactants are consumed instantly, whereas chemiluminescence was produced steadily during the enzymically catalyzed generation of HOCI in H,O,-MPO (Fig. 2) .
Results and
Enhancement by deuterium oxide was about 3-fold and 2-fold for the respective mixtures. Concentrations of HOC1 effective in killing A. flavu8 (Fig 1) were comparable to that produced by MPO in animal cells responding to microbial infection (4). Furthermore, amounts of H,O, required for catalysis by MPO (9) are generated in plant cells during microbially induced stress (IO). These findings suggest microbially infected, H,O,-generating plant cells would produce microbicidal amounts of deadlier HOC1 if an active catalyst was available. Acquiring MPO such as by genetic transformation and expression might greatly improve the defense capacity of plants.
